To determine the effectiveness of a cognitive-behavioral pain self-management (CBPSM) protocol delivered by physical therapists (PTs) for use by older adults with activity-limiting pain receiving home care. DESIGN: A randomized pragmatic trial comparing delivery of the intervention plus usual care with usual care alone. SETTING: Community. PARTICIPANTS: Individuals aged 55 and older admitted with orders for physical therapy who endorsed activitylimiting pain and reported pain scores of 3 or greater on a scale from 0 to 10 (N = 588). INTERVENTION: A CBPSM protocol delivered by PTs. MEASUREMENTS: Primary outcomes were assessed at 60 days using validated measures of pain-related disability, pain intensity, gait speed, and number of activity of daily living (ADL) deficits. RESULTS: Of 588 participants, 285 received care from a PT randomized to the intervention and 303 from a PT randomized to the usual care group. Both groups had significant reductions in pain-related disability, pain intensity, and ADL limitations and improved gait speed. No significant treatment differences were identified. There were no consistent treatment differences when interactions and subgroups were examined. CONCLUSION: This real-world pragmatic trial found no effect of implementation of a pain self-management intervention in a home care setting. Despite the lack of positive findings, future studies are indicated to determine how similar protocols that have been found to be effective in efficacy studies can be successfully implemented in routine clinical care.
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words: pain; home care; older adults; nonpharmacological treatment; randomized trial P ersistent pain is a common, costly disorder in later life. [1] [2] [3] [4] Musculoskeletal causes are common, with other etiologies including painful neuropathies, traumatic injury, surgery, vertebral fractures, and cancer treatments. 1, 2 Regardless of its etiology, pain is associated with substantial disability. 1, 2 Its negative effects extend beyond the individuals to disrupt family and social relationships. 5 Although substantial research has documented the prevalence, effect, and undertreatment of pain in older adults in acute, ambulatory, and long-term care settings, 6 little attention has been paid to the problem of pain in home care. More than half of all individuals receiving home health care report pain of sufficient intensity to limit their physical activity on admission to home care. 7 Of Medicare and Medicaid home care beneficiaries with activity-limiting pain, one-third report the same or worse pain at discharge from home care. 8 In 2013, approximately 3.5 million individuals in the United States received home care, 9 highlighting the scope of the problem and need for efforts to address it.
Studies focused on nonpharmacological interventions to reduce pain and improve function in older adults are needed for several reasons, including substantial harm associated with commonly employed pharmacotherapies. 10, 11 U.S. providers are prescribing opioids to older adults in record numbers. In 2015, as many as 30% of Medicare Part D enrollees received an opioid prescription. 12 In an effort to address the opioid epidemic, the Centers for Disease Control and Prevention recently released a guideline for prescribing opioids for chronic pain encouraging healthcare providers to recommend nonpharmacological approaches.
Cognitive behavioral therapy (CBT) is an evidencebased nonpharmacological approach to managing pain. [14] [15] [16] [17] CBT protocols instruct individuals in the use of specific cognitive and behavioral techniques; teach them how certain thoughts, beliefs, attitudes, and emotions influence pain; and incorporate behavioral activation techniques. Little is known about which elements of standard CBT protocols are most effective. Preliminary evidence suggests that teaching coping skills (e.g., relaxation training) may be more efficacious than other techniques such as cognitive restructuring. 18 A barrier to the use of these protocols is a lack of providers who can deliver them. 16, 17 Alternative delivery models were investigated in two prior studies. 19, 23, 24 First, a cognitive-behavioral self-management program (CBPSM) was developed that combines pain self-management with exercise approaches for use in senior centers. This pilot single-arm study demonstrated preliminary efficacy in reducing pain and pain-related disability in older adults with chronic low-back pain. 19 Second, in the healthcare sector, increasing interest has focused on physical therapists (PTs), who are well positioned to deliver CBT-based interventions for individuals with pain. [20] [21] [22] Accordingly, the CBSPM protocol described above was adapted for use in home care, and 31 home care PTs were trained to deliver it. Assessment using audio recordings demonstrated that PTs could deliver the program with fidelity. 23, 24 The current study was a randomized pragmatic trial in the home care setting to determine whether the intervention, when delivered along with usual care (UC) would yield better outcomes than UC alone. Based on prior work and related literature, [14] [15] [16] 19, [25] [26] [27] it was hypothesized that intervention participants would demonstrate clinically meaningful greater reductions in pain-related disability and pain intensity and better physical functioning than UC participants. The secondary hypothesis was that treatment benefits would also accrue in the form of fewer depressive symptoms and better pain self-efficacy. Finally, little information is available regarding individual factors that moderate treatment outcomes. Preliminary evidence indicates that certain factors, including female sex, 28 higher education, 29 and Hispanic ethnicity 19 are associated with better treatment response to CBT-based therapies, whereas greater number of pain sites 30 is associated with poorer treatment response. Treatment effects were therefore assessed based on these and other relevant individual-level variables.
METHODS

Study Setting and Design
The study was conducted at a nonprofit home health agency, the Visiting Nurse Service of New York (VNSNY), and involved all 17 VNSNY rehabilitation teams. The program was implemented on a team basis, with training given to all PTs on a team assigned to the intervention arm. At the time of the study, 17 geographically distinct teams provided rehabilitation services. These 17 teams were stratified according to geographic location (Bronx, Brooklyn, Manhattan, Queens, Westchester, Staten Island, Nassau). The teams were randomized as intervention (9 teams) or UC (8 teams) groups. Each team consisted of at least 15 PTs assigned to a geographic area distinct from those of other teams. Randomization of sites (teams) took place before the start of the PT training, participant recruitment, and data collection.
Study Sample and Recruitment
Individuals receiving home care were eligible if they were aged 55 and older, English speaking, and admitted with orders for physical therapy and reported activity-limiting pain. Interviewers asked: "Since you started home care, have you had any pain or discomfort that limits your mobility or other daily activities such as walking around the house, going shopping, getting dressed, going to the bathroom and cooking or preparing meals?" To be eligible, individuals had to report a pain score of 3 or more on a scale from 0 to 10 and pass a cognitive screener. 31 Initial screening occurred over the telephone. Participants were recruited into the study 2 to 11 days after their home care admission.
The goal was to examine a priori the effects of the treatment on various pain types, specifically arthritis only, arthritis and recent surgery, and an "other" category that was not arthritis or surgery-related pain. Individuals who reported activity-limiting pain since starting home care were asked: "Have you ever been told by a doctor, nurse, or other medical professional that you have arthritis?" Participants were classified as having surgery-related pain if they answered yes to the question: "Is your pain or discomfort caused by surgery that occurred in the past 60 days?" Using screening and administrative data, individuals were enrolled balancing across seven counties (Bronx, Manhattan, Queens, Kings, Richmond, Westchester, Nassau), three racial and ethnic categories (Hispanic, non-Hispanic black, non-Hispanic white and other), three pain types (arthritis only, arthritis and surgery-related pain, other), and treatment group.
A sample was recruited sufficient in size to detect a mean difference in change scores between intervention and UC participants of 1.00 on the Roland Morris Disability Questionnaire (a score reduction of 2.00 or greater is considered a minimum clinically important change) 32 and similar improvements on the other primary outcomes, with a Type I error of 0.05, Type II error of 0.20, other fixed terms in the model accounting for 10% of the variance, a ratio of team variance to PT variance of 1.2 and PT variance to participant variance and error variance of 1.3, and 10% attrition at the follow-up assessment.
Local institutional review boards approved the study.
Intervention Training and Study Intervention
Intervention Training
PTs on the nine intervention teams participated in two half-day training sessions scheduled 3 weeks apart to learn how to deliver the protocol. Details regarding the training and efforts made to facilitate continued implementation of the protocol appear in Appendix S1.
Cognitive Behavioral Pain Self-Management Protocol
The preliminary home care study identified several PT concerns with program implementation, including the length of the program, program acceptability to participants, and time required to implement it. 23, 24 In response to these concerns, the protocol was reduced from six sessions to five by eliminating one session designed to review and reinforce use of the techniques. To increase acceptability, the readability of the handout was improved. PT training was also revised to include videos that demonstrated how to integrate the program into UC.
Intervention PTs were asked to implement the CBPSM protocol in sequential visits ( Figure 1 ) along with UC. PTs randomized to the intervention arm were also asked to give participants with activity-limiting pain a booklet to reinforce the CBPSM content and ask them to review it between treatment sessions and to remind participants to practice all newly and previously learned techniques between sessions.
There was a predetermined number of study participants that needed to be enrolled based on power calculations (n = 550); 588 were enrolled. Screening was conducted during the enrollment period to ensure that participants met eligibility criteria to participate in the protocol. Given that intervention PTs were informed that implementing the protocol was part of a quality improvement initiative, they were not informed that some of their patients were being enrolled in an effectiveness study. All intervention PTs were instructed to implement the protocol for individuals who reported activity-limiting pain. Given the study design, it is likely that some individuals received the protocol but were not enrolled in the study. The total number of individuals with activity limiting pain who received the treatment protocol delivered by intervention PTs but were not actually enrolled in the study was not determined.
Usual Care
At an initial visit, VNSNY PTs complete a comprehensive assessment of patients' physical functioning and evaluate their psychological functioning, home environment, and use of or need for assistive devices. The home health PT plan is finalized after contact with the treating physician and includes determining therapy goals, frequency and Figure 1 . Elements of the cognitive-behavioral self-management protocol.
duration of treatment, identification of any equipment to be ordered, and a discharge plan. Individualized exercise programs are established for all patients and are designed to accomplish one or more of the following: increase strength, improve range of motion, improve gait or transfer ability, improve balance or coordination, reduce fall risk, and improve ADL functioning.
Data Collection
Independent Variables
Demographic data collected at baseline included participant age, sex, race, marital status, living status (alone or with others), educational level, and income. Information was ascertained on 17 chronic conditions, including hypertension, heart disease, and diabetes mellitus. Participants were asked about pain chronicity (whether pain had lasted ≥3 months), and the Margolis pain diagram was used to determine the number of pain sites. 33 Information on number of PT visits provided was extracted from agency administrative data, and information on prior hospital use was collected during the baseline interview.
Study Outcomes
Research assistants blinded to participant group status at baseline and 60 days from enrollment administered each of the following measures.
Primary Outcomes
Pain-related disability was measured using the Roland-Morris Disability Questionnaire, 34 which asks about the extent to which pain affects function on the day of the interview; scores range from 0 (none) to 24 (severe). Originally used to quantify degree of disability due to back pain, the measure is increasingly being used to ascertain pain-related disability in general populations of individuals with pain. 26, [35] [36] [37] The scale's reliability and validity has been established in a general population with chronic pain. 38 Participants rated their average pain in the past week on a scale from 0 to 10. 39 Gait speed was ascertained by asking participants to walk 10 feet, with start and stop markers placed at the beginning and end of the course. 40 Participants were instructed to perform at their usual pace, and the time required to complete the task was recorded. Participant functional status was assessed by inquiring about ability to perform seven instrumental ADLs and seven ADLs. 41 
Secondary Outcomes
Depressive symptomatology was assessed using the eightitem Patient Health Questionnaire, which rates depressive symptoms on a scale from 0 (not at all) to 3 (nearly every day) (range 0-24). 42 The Pain Self-Efficacy Questionnaire we administered to assess participants' perceived ability to manage pain successfully (range 0-60). 43 
Statistical Analyses
All models included a core set of variables: fixed classification factors for treatment (UC vs intervention), sex, and time of assessment (baseline vs follow-up); interactions between treatment, sex, and time; participant age as a covariate; and teams (sites), PTs, and participants as levels of a random factor. The critical test for evaluation of the intervention is the test of the interaction between treatment and time.
Treatment effects conditioned by a set of additional variables about which a priori hypotheses had been developed were also examined. Participant race and ethnicity (3 levels: Hispanic, non-Hispanic black, non-Hispanic white and other) and pain type (3 levels: arthritis only, arthritis and surgery-related pain, other pain types) were included as additional fixed classification factors singly and jointly in the primary model, and the interactions between these variables and treatment and time were included. In these models, the two-by-two treatment by time interaction is partitioned from the three-way interactions with the additional fixed factors to examine treatment effects specific to men, women, each racial and ethnic group, and each pain type. Chronicity of pain was also examined in this way. Variables such as age and number of pain sites were examined as covariates (quantitative independent variables), testing for homogeneity of regressions according to treatment and time groups.
The focus in the study regarding race and ethnicity was on possible differences between Hispanic, non-Hispanic black, and non-Hispanic white groups, and the models kept the former two groups as precisely defined as possible. Of note, the combined white and other group included non-Hispanic whites plus 24 (10%) participants of other races. An alternative would have been to exclude the small number of participants of other races, leaving a third group composed solely of non-Hispanic whites. Such a model was examined, and the results were no different from the model using the white and other group, so the results are presented using the latter group.
Analysis in all models was performed using general linear mixed model methods with an unstructured error assumption; denominator degrees of freedom were also computed. 44 The integrity of program implementation and its relationship with treatment effects was also examined in several models: teams (sites) included as a fixed classification factor instead of random, to examine differences according to teams; teams grouped according to quality of implementation as a fixed factor; and inclusion of measures of quality of program implementation such as number of PT visits (e.g., regression of outcomes on number of visits, with separate regressions for UC and treatment and the homogeneity of those regressions tested).
RESULTS
Of 3,243 individuals screened from October 2012 through May 2014, 588 (18%) met eligibility criteria and provided written consent (Figure 2) . Two hundred eighty-five received care from a PT randomized to the intervention group, and 303 received care from a PT in the UC group. Four hundred thirty-nine participants completed 60-day follow-up assessments: 202 (71%) in the intervention and 237 (78%) in the UC arm. Eighty percent of participants (irrespective of treatment assignment) completed their home health episode within 60 days. Participants received an average of eight PT visits (8.2 treatment arm, 7.1 UC arm). (Home care recipients with orders for PT typically receive at least two PT visits per week. These data indicate that the vast majority of patients (to include all intervention arm patients) would have completed home health PT by the fifth or sixth week after admission.) Table 1 shows the sample's baseline characteristics. With the exception of race and marital status, there were no significant between group differences.
In adjusted models (Table 2) , both groups evidenced statistically significant reductions in pain-related disability, pain intensity, and gait speed scores (which corresponds to better gait function). Functional status scores improved significantly in both groups. There were no significant between-group differences identified for any primary outcome. Of the secondary outcomes, depressive symptom scores decreased significantly, and pain self-efficacy scores improved, but no significant treatment differences emerged.
There were no consistent treatment differences when possible interactions involving sex, race and ethnicity, pain type, pain chronicity, number of pain sites, participant education level, and baseline depressive symptom or pain self-efficacy score were examined.
DISCUSSION
A cluster-randomized trial was conducted in a "real world" clinical setting (home care) to determine the effectiveness of a cognitive-behavioral pain self-management program in individuals with activity-limiting pain. The treatment and UC groups had significant reductions in pain-related disability, pain intensity, and ADL limitations and increases in gait speed. No significant treatment differences were identified. Subgroup analyses failed to identify a group for which the intervention was consistently effective.
There are several possible explanations for these findings. One possibility is contamination bias. It is unlikely that this was a major contributor because each team worked in geographically distinct areas and had its own supervisor and physically distinct office areas and mailboxes, reducing interaction and sharing of project-specific materials between intervention and UC PTs. A second possibility is that the target population may not have been able to participate sufficiently in the protocol given the acuity of illness. Two-thirds of the sample received home care services after a recent hospitalization. The many problems associated with care transitions and established risk of hospital readmission 45, 46 could have made it difficult for intervention PTs to implement the CBPSM protocol successfully in the context of delivering customary care.
The most likely explanation is that intervention PTs did not deliver the protocol as instructed despite a booster session being provided to intervention PTs to minimize "drift" in provider skills, and continued protocol implementation being encouraged with monthly email reminders to intervention PTs. As reported elsewhere, 47 treatment fidelity was assessed by examining the extent to which PTs documented elements of their treatment sessions in the electronic medical record pain problem fields. This allowed intervention and usual care group PT documentation of the self-management techniques, which was similar and relatively low for both groups, to be compared. 47 Individual interviews were also conducted with intervention PTs after follow-up assessments of study participants were completed. Questions were included regarding PT use of the program, their perceived comfort delivering program elements, their perceptions of patient responses to the protocol, and challenges encountered implementing it. Although the response rate was low (roughly 16% completed an on-line survey), these data suggest that intervention therapists were comfortable delivering the protocol but did so infrequently. 47 The most common implementation barrier was insufficient time during the visit. Therapists indicated that the delivery of the protocol required an additional 15 to 20 minutes per visit and that time spent on the protocol limited their ability to address other problems. 47 Additional feedback from PTs included comments from their patients that some patients did not think the techniques would work and that the 257 (44) 132 (44) 125 (44) .94 Education, n (%) <High school 137 (23) 65 (21) 72 (25) .56 High school or general equivalency diploma 162 (28) 81 (27) 81 (28) Some college or 2-year degree 131 (22) 69 (23) 62 (22) ≥College graduate 157 (27) 87 (29) 70 (25) Income, $, n (%) <10,000 115 (20) 65 (21) 50 (18) .72 10,000 -19,999 152 (26) 78 (26) 74 (26) 20,000-49,999
118 (20) 61 (20) 57 (20) ≥50,000
84 (14) 43 (14) 41 (14 Pain from recent surgery only, back pain, neuropathic pain; 78 participants in this group reported pain from surgery that was not arthritis-related (e.g., back or joint surgery). SD = standard deviation.
study materials required too much reading. Intervention PTs also shared that not all patients adhered to the activity journals or practiced the techniques between sessions. 47 Power calculations performed at the time of the study design indicated adequate power to detect mean differences between usual care and intervention of 1.07 on Roland Morris, 0.51 on pain intensity, and similar magnitudes for other outcomes, differences that are clinically meaningful and have been shown in other work to be achievable. That the current study has not demonstrated significant treatment differences is not from a lack of statistical power but from small mean differences.
These results contrast with the findings of other recent reports. 21, 26 In a study targeting older adults with osteoarthritis of the knee, a combined cognitive and behavioral pain coping skills training and exercise protocol delivered by PTs over a 12-week period resulted in better participant physical functioning at 12 weeks than in those who received exercise only or coping skills only training. 21 In another randomized controlled trial involving older adults with chronic noncancer pain, participants who received a combined CBT and exercise protocol (delivered by a psychologist and physical therapist) demonstrated significantly greater gains after treatment with respect to pain distress, disability, and mood than an exercise-only control group. 26 This pragmatic trial was conducted in a real-world, decentralized, home health delivery system. Although prior work showed that the program was feasible and acceptable to home health therapists and patients, those therapists selfselected to participate and were not blinded to the study. These results have important implications for the implementation of treatment protocols in home care. Monitoring and addressing (when appropriate) treatment fidelity are critical, as is ongoing support of providers implementing any new program. In the home health setting, this process is complex and requires careful planning and continued buy-in from supervisors and program staff. A further consideration for program design is the complex medical conditions of most older adults receiving home care. Two-thirds of the sample had been recently hospitalized, which probably made other aspects of care a higher priority than learning pain coping strategies. Finally, like many providers practicing under time limitations with complex patients, adding new care tasks on top of usual care may have overburdened intervention PTs. Future initiatives should consider the additional time required for staff to learn new techniques and the long-term implications of new tasks for clinical work load. This study covered intervention PT time spent in group training but not reviewing the online materials or reading the monthly emails with pain management reminders. Covering additional visit time should also have been considered, at least during a "learning" phase. Whether long-term adjustments in workload or compensation would be needed to ensure adoption of the protocol would depend on the additional time required once staff gained experience with the techniques.
This study has several limitations. First, only Englishspeaking individuals were enrolled. There is evidence that Hispanic individuals who do not speak English may benefit most from similar types of treatments. 11, 14, 30 In addition, although the protocol was designed to be implemented as part of routine care, the postintervention surveys of intervention PTs indicated limited therapist adherence with protocol implementation because of the challenges described above. This real-world pragmatic trial examined the effect of a cognitive-behavioral pain self-management protocol delivered by PTs for use by older adults with activity-limiting pain in the home care setting. No treatment effects were found for the primary or secondary outcomes. Despite the lack of positive findings, future studies are indicated to determine how pain self-management protocols that have been found effective in efficacy studies can be successfully implemented in routine clinical care.
